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MULTI-DEVICE HEAT SINK ASSEMBLY 

This application claims priority under 35 USC 119(e) 
from prior provisional patent application Serial No. 60/181, 
394, ?led Feb. 9, 2000. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to electronic solid 
state and integrated circuit devices. More speci?cally, the 
present invention relates to apparatuses for dissipating heat 
generated by such devices. 

In the electronics and computer industries, it has been 
Well knoWn to employ various types of electronic device 
packages and integrated circuit chips, such as the PENTIUM 
central processing unit chip (CPU) manufactured by Intel 
Corporation and RAM (random access memory) chips. 
These integrated circuit chips have a pin grid array (PGA) 
package and are typically installed into a socket Which is 
soldered to a computer circuit board. These integrated circuit 
devices, particularly the CPU microprocessor chips, gener 
ate a great deal of heat during operation Which must be 
removed to prevent adverse effects on operation of the 
system into Which the device is installed. For example, a 
PENTIUM microprocessor, containing millions of 
transistors, is highly susceptible to overheating Which could 
destroy the microprocessor device itself or other compo 
nents proximal to the microprocessor. 

In addition to the PENTIUM microprocessor discussed 
above, there are many other types of semiconductor device 
packages Which are commonly used in computer equipment, 
for example. Recently, various types of surface mount 
packages, such as BGA (ball grid array) and LGA (land grid 
array) type semiconductor packages have become increas 
ingly popular as the semiconductor package of choice for 
computers. For example, many microprocessors manufac 
tured by the Motorola Corporation, for use in Apple Cor 
poration computers, employ BGA-type packages. 
As stated above, if heat is not properly dissipated from the 

semiconductor device, it Will eventually fail. Many heat 
dissipation solutions are available in the prior art that are 
suitable for cooling a single semiconductor device. For 
example, various spring-biased clamps, carrying a heat sink, 
are available for heat dissipation. Further, a heat sink assem 
bly is simply af?xed directly to the circuit board carrying the 
semiconductor device to be cooled. HoWever, these prior art 
cooling solutions are inadequate to accommodate an array of 
semiconductor devices because they are typically cumber 
some and require large amounts of circuit board real estate 
around the semiconductor device. This is particularly dis 
advantageous in applications Where space is at a premium, 
such as in a laptop computer. 

Further attempts have been made to cool multiple devices 
in a single assembly. These devices typically provide for a 
single heat sink block that is dimensioned large enough to 
cover the entire array of devices to be cooled. HoWever, 
these devices also cover the voids betWeen the devices to be 
cooled resulting in inef?ciency of the heat dissipating mem 
ber. Further, the heat dissipating member cannot be custom 
iZed to provided different levels of heat dissipation to 
different devices Within the array. 

In vieW of the foregoing, there is a demand for a heat sink 
assembly that may accommodate multiple semiconductor 
devices in a single assembly. There is a demand for a heat 
sink assembly that is compact and less expensive that other 
devices While providing superior heat dissipation. 

SUMMARY OF THE INVENTION 

The present invention preserves the advantages of prior 
art heat sink assemblies for integrated circuit and semicon 
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2 
ductor devices, such as microprocessors. In addition, it 
provides neW advantages not found in currently available 
assemblies and overcomes many disadvantages of such 
currently available assemblies. 
The invention is generally directed to the novel and 

unique heat sink assembly With particular application in 
cooling multiple microprocessor integrated circuit devices, 
such as a pin grid array (PGA), ball grid array (BGA) and 
land grid array (LGA) semiconductor device packages. The 
heat sink assembly of the present invention enables the 
simple, easy and inexpensive assembly, use and mainte 
nance of a heat sink assembly While realiZing superior heat 
dissipation. 
The present invention is speci?cally directed to a heat 

sink assembly for removing heat from multiple semicon 
ductor device packages, such as a mobile processor card 
With multiple semiconductor devices installed thereon. The 
heat sink assembly includes a circuit board Where a ?rst 
semiconductor device package is installed on the circuit 
board. A second semiconductor device package is installed 
on the circuit board. A support plate is positioned over the 
upper surface of said ?rst semiconductor device and over the 
upper surface of the second semiconductor device. The 
support plate includes tWo threaded bore corresponding to 
the positioning and layout of the ?rst and second semicon 
ductor devices. The support plate is, preferably, secured 
relative to the ?rst semiconductor device and said second 
semiconductor device by a clip on side of the support plate 
and a pair of threaded fasteners on the opposing end. A ?rst 
heat dissipating member is threadably received in the ?rst 
threaded bore so that the ?at bottom surface of the ?rst heat 
dissipating member is in ?ush thermal communication With 
the upper surface of the ?rst semiconductor package. A 
second heat dissipating member is threadably received in the 
second threaded bore so that the ?at bottom surface of the 
second heat dissipating member is in ?ush thermal commu 
nication With the upper surface of the second semiconductor 
package. As a result, heat can be dissipated from the ?rst 
semiconductor device and the second semiconductor simul 
taneously using a single, small footprint, heat sink assembly. 

It is therefore an object of the present to provide a heat 
sink assembly that can accommodate a Wide array of semi 
conductor device packages. 

Another object of the present invention is to provide a 
heat sink assembly that can accommodate multiple devices 
for cooling. 

It is a further object of the present invention to provide a 
heat sink assembly that can easily connect to an array of 
semiconductor devices. 

It is a further object of the present invention to provide a 
heat sink assembly that can dissipate heat from multiple 
devices While having a small footprint and not requiring 
large amounts of circuit board real estate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features Which are characteristic of the present 
invention are set forth in the appended claims. HoWever, the 
invention’s preferred embodiments, together With further 
objects and attendant advantages, Will be best understood by 
reference to the folloWing detailed description taken in 
connection With the accompanying draWings in Which: 

FIG. 1 is a perspective vieW of the heat sink assembly of 
the present invention installed on tWo semiconductor 

devices; 
FIG. 2 is an exploded perspective vieW of the heat sink 

assembly of FIG. 1; 
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FIG. 3 is a cross-sectional vieW of the support plate of the 
present invention engaging a semiconductor device in accor 
dance With the present invention; and 

FIG. 4 is a cross-sectional vieW through the line 4—4 of 
FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring ?rst to FIG. 1, the heat sink assembly 10 of the 
present invention is shoWn fully assembled and installed on 
tWo semiconductor devices 12, 14 on a circuit board 16. The 
present invention may be employed for dissipating heat from 
a Wide array of devices, including semiconductor devices. 
For simplicity, ease of illustration and by Way of eXample, 
the present invention is shoWn in connection With the 
dissipation of heat from tWo PGA semiconductor devices 12, 
14. It should be understood that the present invention may 
be easily modi?ed Within the scope of the present invention 
to accommodate BGA, LGA and other devices and still be 
Within the scope of the present invention. Further, more that 
tWo device may be accommodated and still be Within the 
scope of the present invention. 

Referring noW to FIGS. 1 and 2, a circuit board 16 is 
shoWn With a ?rst semiconductor device 12 and a second 
semiconductor device 14 installed thereon. The ?rst semi 
conductor device 12 is, by Way of eXample, shoWn With a ?at 
upper surface 12a Which is preferably of a metallic material 
to assist in the dissipating of heat from the ?rst semicon 
ductor device. The second semiconductor device 14 also 
includes an upper surface 14a that is preferably of a metallic 
material to assist in the dissipation of heat from the second 
semiconductor device 14. The second semiconductor device 
14 also, preferably, includes a pair of female threaded 
fastener receiving posts 18. This circuit board 16 and device 
12, 14 arrangement may be a mobile processor card for a 
laptop computer, such as a mobile Pentium III processor 
card manufactured by the Intel Corporation. This is a 
processor card Which is an eXample of an application of the 
heat sink assembly 10 of the present invention. 

The heat sink assembly 10 of the present invention 
includes a support plate 20 With tWo female threaded bores 
22, 24 therethrough. The support plate 20 is siZed, dimen 
sioned and con?gured to correspond to the layout of the ?rst 
semiconductor device 12 and second semiconductor device 
14 on the circuit board 16. The support plate 20 is preferably 
made of a rigid material, such as a ?ber reinforced plastic 
material. The ?rst threaded bore 22 is provided through the 
support plate 20 and is positioned to align over the ?rst 
semiconductor device 12 While the second threaded bore 24 
is provided through the support plate 20 and is positioned to 
align over the second semiconductor device 14. A ?rst heat 
dissipating member 26 is provided With an array of upstand 
ing ?ns 28 and threaded base 30. Similarly, a second heat 
dissipating member 32 is provided With an array of upstand 
ing ?ns 34 and a threaded base 36. The threaded base 30 of 
the ?rst heat dissipating member 26 is siZed to correspond to 
and threadably engage With the ?rst threaded aperture 22. 
The threaded base 36 of the second heat dissipating member 
32 is siZed to correspond to and threadably engage With the 
second threaded aperture 24. 

The ?n arrangement shoWn in the ?gures are shoWn as a 
pin array but may be other con?gurations, such as radial ?ns. 
It should be understood that the heat dissipating member 
con?guration may be modi?ed to suit the application at 
hand. The threaded components of the present invention, 
namely the threaded bores and threaded bases, may include 
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4 
various types of threads Which are envisioned and are 
deemed to be Within the scope of the present invention. 
These various thread designs include continuous and inter 
rupted threads. It is preferred that there be at least more than 
one turn to facilitate the adjustment of pressure. HoWever, a 
single turn 360° thread, as Well as half and quarter turn 
thread are considered to be Within the scope of the present 
invention due to the ability to impart any desired pressure. 
Further, bayonet-type attachment methods, Which engage 
With ramped notches Within a bore, are also considered to be 
threads Which can provide a gradual, hand-controllable 
pressure in accordance With the present invention. 

Turning noW to FIGS. 3 and 4, the installation of the heat 
sink assembly 10 of the present invention on the semicon 
ductor devices 12, 14 is shoWn. The support plate 20 must 
?rst be secured relative to the ?rst semiconductor device 12 
and second semiconductor device 14 to be cooled. As seen 
in FIGS. 2 and 3, the support plate 20 preferably includes a 
doWnWardly depending leg 38 With an inWardly turned lip 
40. As shoWn in FIG. 3, the lip 40 is engaged underneath the 
leftmost marginal portion of the ?rst semiconductor device 
12. The rightmost portion of the support plate 20 is secured 
to the second semiconductor device 14 by the engagement of 
threaded fasteners 42 routed through the support plate 20 
into threaded engagement With the female threaded posts 18 
extending upWardly from the upper surface 14a of the 
second semiconductor device 14. 

Once the support plate 20 is secured in place, the heat 
dissipating members 26, 36 may be installed. The ?rst heat 
dissipating member 26 is threaded into the ?rst threaded 
bore 22 so that the ?at bottom surface 30a of the base 30 of 
the ?rst heat dissipating member 26 is placed into ?ush 
thermal communication With the top surface 12a of the ?rst 
semiconductor device 12. Similarly, the second heat dissi 
pating member 32 is threadably installed into the second 
threaded bore 24 so that the ?at bottom surface 36 a of the 
base 36 of the second heat dissipating member 32 is in ?ush 
thermal communication With the upper surface 14a of the 
second semiconductor device 14. The heat dissipating mem 
bers 26, 36 are threadably adjustable so that the desired 
tension and pressure is exerted on the upper surfaces 12a, 
14a of the semiconductor devices 12, 14 to ensure ef?cient 
heat dissipation. As the heat dissipating members 26, 36 are 
threadably tightened, the support plate 20 is lifted slightly 
and pressure on the bottom marginal portion of the ?rst 
semiconductor device 12 is provided to maintain the ?rst 
heat dissipating member 26 in ?ush communication With the 
upper surface 12a of the ?rst semiconductor device 12. 

Also, the employment of the leg 38 and lip 40 arrange 
ment is optional but is preferably used to ensure that that 
portion of the support plate 20 over the ?rst semiconductor 
device 12 is maintained in thermal contact With the upper 
surface 12a thereof. Many other structures may be employed 
in place of the leg 38 and lip 40 arrangement. For eXample, 
the doWnWardly depending leg 38 may include a small 
WindoWs or apertures (not shoWn) to engage With protru 
sions (not shoWn) emanating outWardly from the sides of a 
socket (not shoWn) Which is commonly found in ZIF socket 
con?gurations. Alternatively, the doWnWardly depending leg 
38 may be simply bolted directly to the circuit board (not 
shoWn). The particular connection methods discussed above 
and other con?gurations employed depend on the particular 
application and installation environment at hand. 

It is preferred that the support plate 20 be manufactured 
of plastic material, such as a high temperature resistant and 
high creep resistant plastic for better Withstanding the high 
temperatures associated With semiconductors, particularly 
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microprocessors. For example, the plastic material for the 
support plate may be LNP VERTON UF-700-10-HS (P.P.A. 
50% long ?ber) for use in high temperate heat sink appli 
cations. Alternatively, the support plate 20 may be manu 
factured of metal, such as aluminum, depending on the 
application. In addition, heat dissipating members 26, 32 are 
preferably metal, such as aluminum, for optimum thermal 
transfer and dissipation of heat from the semiconductor 
devices 12, 14. Alternatively, other thermally conductive 
materials, such as thermally conductive polymer 
compositions, may be employed for either or both the 
support plate 20 and the heat dissipating members 12, 14. A 
pin grid con?guration With pins 28, 34 is shoWn but various 
other heat sink ?n con?gurations, such as a radial ?n array, 
may be employed. 

It should be understood that all of the threaded compo 
nents of the present invention may include various types of 
threads Which are envisioned and are deemed to be Within 
the scope of the present invention. These various thread 
designs include continuous and interrupted threads. It is 
preferred that there be at least more than one turn to facilitate 
the adjustment of pressure. HoWever, a single turn 360° 
thread, as Well as half and quarter turn thread are considered 
to be Within the scope of the present invention due to the 
ability to impart any desired pressure. Further, bayonet-type 
attachment methods, Which engage With ramped notches 
Within a bore, are also considered to be threads Which can 
provide a gradual, hand-controllable pressure in accordance 
With the present invention. 

In vieW of the foregoing, the heat sink assembly 10 of the 
present invention can provide heat dissipation for multiple 
devices in a single assembly. Unlike prior art devices, the 
heat sink assembly 10 of the present invention, can provide 
different levels of heat dissipating to respective different 
devices Within the array to be cooled. For eXample, in the 
?gures above, the ?rst semiconductor device 12 is smaller 
that the second semiconductor device package 14. 
Therefore, it is appropriate and ef?cient to employ a smaller 
heat dissipating member 26 for the ?rst semiconductor 
device 12. Thus, the heat dissipating levels may be different 
and customiZed Within the same device in accordance With 
the requirements of the individual devices to be cooled. In 
that connection, the support plate 20 may also be thermally 
conductive to distribute the thermal transfer across all heat 
dissipating members 26, 32 installed. In this application, 
both of the heat dissipating members 26, 32 are thermally 
linked and can share or redistribute the thermal load during 
use of the devices and, thereby, optimiZe thermal ef?ciency 
of the entire assembly. 

It Would be appreciated by those skilled in the art that 
various changes and modi?cations can be made to the 
illustrated embodiments Without departing from the spirit of 
the present invention. All such modi?cations and changes 
are intended to be covered by the appended claims. 
What is claimed is: 
1. A heat sink assembly for removing heat from multiple 

semiconductor device packages, comprising: 
a circuit board; 

a ?rst semiconductor device package installed on said 
circuit board; said ?rst semiconductor package having 
a loWer surface With electrical contacts thereon; said 
electrical contacts being in electrical communication 
With said circuit board; said ?rst semiconductor pack 
age including an outer peripheral region and an upper 
surface; 
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6 
a second semiconductor device package installed on said 

circuit board; said second semiconductor package hav 
ing a loWer surface With electrical contacts thereon; 
said electrical contacts being in electrical communica 
tion With said circuit board; said second semiconductor 
package including an outer peripheral region and an 
upper surface; 

a support plate; said support plate being positioned over 
said upper surface of said ?rst semiconductor device 
and over said upper surface of said second semicon 
ductor device; said support plate de?ning a ?rst 
threaded bore, having a diameter, substantially aligned 
With said ?rst semiconductor device and said support 
plate de?ning a second threaded bore substantially, 
having a diameter, aligned With said second semicon 
ductor device; 

means for securing said support plate to relative to said 
?rst semiconductor device and said second semicon 
ductor device; said means for securing said support 
plate to relative to said ?rst semiconductor device and 
said second semiconductor device being a doWnWardly 
depending leg With a inWardly directed lip into com 
munication With said outer peripheral portion of said 
?rst semiconductor device and at least one threaded 
fastener secured through said support plate and into 
communication With respective at least one female 
threaded apertures in said upper surface of said second 
semiconductor device package; 

a ?rst heat dissipating member having a threaded base 
portion, having a diameter, With a substantially ?at 
bottom surface adapted to be threadably received in 
said ?rst threaded bore so that said ?at bottom surface 
of said ?rst heat dissipating member is in ?ush thermal 
communication With the upper surface of said ?rst 
semiconductor package; and 

a second heat dissipating member having a threaded base 
portion, having a diameter, With a substantially ?at 
bottom surface adapted to be threadably received in 
said second threaded bore so that said ?at bottom 
surface of said second heat dissipating member is in 
?ush thermal communication With the upper surface of 
said second semiconductor package. 

2. The heat sink assembly of claim 1, Wherein said ?rst 
heat dissipating member and said second heat dissipating 
member each include a plurality of heat dissipating ele 
ments. 

3. The heat sink assembly of claim 1, Wherein said support 
plate is made of thermally conductive polymer. 

4. The heat sink assembly of claim 1, Wherein said support 
plate is made of metal. 

5. The heat sink assembly of claim 1, Wherein the diam 
eter of said ?rst threaded bore is larger than the diameter of 
said second bore and said diameter of the threaded base 
portion of said ?rst heat dissipating member is larger than 
the threaded base portion of the second heat dissipating 
member. 

6. The heat sink assembly of claim 1, Wherein said ?at 
bottom surface of said ?rst heat dissipating member is 
dimensioned to be substantially similar to said upper surface 
of said ?rst semiconductor package and Wherein said ?at 
bottom surface of said second heat dissipating member is 
dimensioned to be substantially similar to said upper surface 
of said second semiconductor package. 

* * * * * 


